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[M&^&] Co : 5i^-50al.X P Al : O, 
1-3 Oai.X, ffr±m7Lm ( Y*$tf) : O.l-lOa 
t.X, /^#!^^^ 1 a^TC^ : 0.05 Sfi%J^T, M Jfl 
Mi2 a mftm : 0. lli%^T (Oli%^^ 

i^^fftg : 0.01-0.40|im, XiR£rJI&& (D 
x) : 5 0 - 2 5 0 t>^XhP-AT^D, S.^, £ 

(Dx) (Dit (as /Dx) rt<0.7a±T&£ 




1 

im&mi] Co : 5ix.-5 OatJ, 
A 1 : 0 . 1 - 3 0 at. %, 

%>±m7tm (Y£*tr) : 0. 1-1 Oat.X. 

mmm^m i a mjtm : 0.05 ii%^t, 
mmm^m 2 amytm : o. hi%wt (omm%% 

^Pi^fS^ : 0.01-0.40wm, 

X««Jltt& (Dx) : 5 0 - 2 5 0 ^>^^hD-A 

#(D^£*£^;fr(D*g£fct>. d <D g « <h & 41 CO fi M Br ffi 
x) <Dit (as /Dx) ^0. 7^±T?*sa*SJ«» 

[»#Jg3] 1 0 0 , CTttllit5H,O©1^2Il 
%JWT, 3 0 0tt^tiJ1'5H l OOl^4lI%^T 

[gt^Ji4] sii^5.5 5g/co'wi, tt&mm 

#B ET^tf 3 0 ~ 7 0 m ! /gT££lf #lg 1 , 2 
3 fclEtt<0&«ttl&;*;. 

5 ] fiSfafiBflssiS ( a s)*< 1 0 0 - 2 0 0 emu 
/g. »«*«« 1 2 0 0-3 0 0 0 (Oe) T&5§£#Ii 
1,2, 3 Sfcli4 fcfB«(0ft«tt»5fc. 

*W#iSl. 2, 3, 4 £fctt5fcSE«©ftratt»5fc. 
[ 0 0 0 1 ] 

[ 0 0 0 2 ] 

[ft^co£ffi] «^»jwhs (/w>y-> 
ttt ^ *r $ it rc m m & 3t * ± t c & * -r * c £ t c £ o r x 

6 - 3 6 2 6 5 ^§§¥6 - 1 6 3 2 3 2 

«R. »Wf 7 - 3 3 1 3 0 ^«, M¥ 7 - 7 4 3 6 
5^&«. #l¥ 7 - 1 2 6 7 0 4 ^i, M¥7- 
1 7 9 9 1 3 ^^$g, Hl¥8"l 8 1 00 8 $g (C 



2 ) 1 0 - 3 4 0 8 0 5 

2 

[0003] &fz. iy-f X"eifi5m^7^tt*f§sfe46^ 

[ 0 0 0 4 ] 

[0005] i ) «tt-^fl:k:ffoT«awa«*^«< ft 
2) isii;<««[^{ktc^oT«f#^^(a<^:o, ta*. 

C /N ©ft #?#£ttfct^. 

(4) fiaftuKft^cDS^^os^fw^tt^isifc-rs. 

[ 0 0 0 6 ] *&W\Z, BiB»ffi«<Z)fc*ffi»i»#£f# 
20 *»£<&MSBa>«fc 3 ft gS H £ # ft "T 3 Ci^i^^lfc 

[ 0 0 0 7 ] 

[Hilll^^ft-r^fca6co^©] *«^*c<fcn«. 
Co: 5ix.~5 Oat J, 
A I : 0.1 — 3 Oat. X, 

#±^tc^ <Y*«tf) : 0.1-1 Oat. %, 

mmm&m amytm : o.o5ii%^T, 

MMi2 amytm : 0. lSfi%J^T (011%^ 

30 ^^^bfc^^^#:<h-r§^^^^^r^oT, 
:0.0 1- 0.40Mm, 

(Dx) : 50- 2 5 0 t>yxhn-A 
1^, Stti:ift*|plC«»rl,fcjStt«iS^ 

1. 5ia±£ftoT^*¥»tKJa^e&0. ft fig ft; 
* (as)<!:XiilS^tl (Dx) ©It (as /Dx) # 

40 [ 0 0 0 8 ] *»^C03S5a«tt»5f5tt. »*l<ttl 0 
0 , CT»Uit5H,OOid«2lIX^T, 3 0 0t:t 
ttttlt^H.OOlAMlI^^T, SW5.5 5g 
/coi 3 J^_b, JtXBflltfB E Tm~C 3 0 - 7 Om'/g, ttft 
a^L^ (as) rt* 100 — 200 emu/g, 12 0 

0 - 3 0 0 0 (Oe) , 60ttffiMSg90% 
0SMTT1 BMttKttftftttfl:* (as)<o<ftT*a< 

1 5 %RTT^^. 
[ 0 0 0 9 ] 

50 Jfl<Bft«te»*ttF e ^ifttLfctt^^^WTft 



( 3 ) 

3 

Ut>?>. Wf»^O,Ol-O.4O/imtl^fc0 

[0 0 10] C*#fi6»tCOViT] **^<0^««tt» 10 

C o : 5 m 5 0 at. X, 
A I : 0 . 1 — 3 0 at. %, 

%i±M7tm (Y£<§tf) : 0. 1-1 Oat.*, 

mmm&m i amftm : o. o 5H%i^t, 

J^Jfllt^gS 2 a ^tc^ : 0 . 1 Hft%^T ( 0 11%^ 

1 0 0tt^ait§H I O(Dl^2li%^ 20 
T. 3 0 ot«mt§H, O<0Srt*4. 0II%WTT 

[ooii] ftjssinconT. ^(D^&mmm&ffttZfD 

He, ISfDKSCffiSo, <Dfa±&£Zt1fe$k%Lm<D{&MiZ 
^F-^b. IfelHISjfeflJlC^-r A a, (O^T^lEliS'r^cDfC 
fetaii:fpfflt5^, C o7&*5at.X£*TtM4C <0«fc 5 a 
«sffl&*a*3te#'TM4&^. ffi*. C ofl*5 0at.X£j@7L 
£ £i£tc£im#H c MTtSJ:^ IC^SO?, 5 at. X 
jB*.- 5 0 at.SOf5fflT^%2-tf3o CoOjfil^K 30 
Hte5i£A~4 Oat.S, JE ic «P * b fr>IBB 14 1 0 - 3 5 
at.S-C&^o 

[0 0 12] AW*. 5 ©#1fttt 

■ A 1**0. lal.^^-Cli^OJ: 

5fc&*te«#-Cc*fc^7&*, 3 0 at. %&m?LZ>£ O 
l©4#tli*»BftMTl/, «»«rtt^*{b-T5J: 
0. 1-3 Oat.UOBI, ff$l/<ttl 
-20at.X, b < \t 2 - 1 5 at.ScDfSaT^W 

$i±^>o :^ti«A i tfit&to (Sft«) t 40 

[0 0 13] *±«7cfR (YS^tr) tt. A 1 

$ < xmm^^-r < u o . 1 ojoic^at. t&Tc 

14. 'Y, La, Ce, Pr, N d , Sm. Tb, Dy, 

Gd^#tf&n, ^n^M^it^ttsi^cfe so 
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^co^S^rO. 1 — 1 0 at. S<hT£o &*5. £ co^^g 

te£fte<&7c*aqi:^j»<fc im^nti^M, ^ 

[0014] mmmm^ I ai£5cS§0>0iJ£:bTt4L i , 
Na, K«tf4itf&n*. iKDi^^TcSOpTSttltt^ 

&n?<Dmm\ztt%isT\,*2> t, mm&rt-t >?-iz& 
mzvz>m£izftm&zm< b. &#§an D n(z>&# 

Sfe*tt^iW«tt«:*{b$-ti:SCO-C i C ft S tc^CD^ Wfi 
{4 0. 0 51I%RT<hl, cn^7C*^»^lt4lf 

fSS^C^^-^iSl^o. 0 5li«e(Ttf5. * 

fc. coi a mytm\z, ¥nvta>amik&M»&sMfr 

[0015] fflMfltXM 2 a i£ 5t; sft CD #J <h b T \$M g , 
Ca, Sr, B a 5ft*. £ (Oct 5 J^tc* © pJ 

^-tc»«s-&s»^fc»«tt«:^< b, m^m 

©*WSt4 0. lSS%^Tchb. £ft57c*rt*«^b 
T4tt*«6i:'b^(Oigi & o . i ii%J^Tif 

[0016] *«*tt»*30*«*-ra*»f4.' loot: 

T&m (tttti) £ft*ffi^2. 011%^T, #£b< 
t41. 51I%J^TT, 3 0 0 t:T^m (Mtti) £ft* 
firt*4. 011%, *?£b<t43. 0 1I%KTTS^ 

flkl, /H^iiflfe^btS^ lOOTCTJfttti 
£ft*7k#S^2. 0 11%^jSA5t, Jfc«3 0 0 

x:t?«Hi$ft*7K»a^4 . oii%^i^5tifo 

fl-ttOflSaft^-Ctelg 1 aiTni^O. 0 511%^^ 

*t bx <&«^ *><&£&*. s^cotc^^pj 

fe&-v&z>rzi&iz, T-^&wtzmm&ftistztztzT 
-7mm\zffi&vxm&&<D<t&®i£te o, z<D<t&® 

** fcttlB ft* ^ACH!lK , bS< 

ft»3. l^lc^<?i5tll ai7C^t^§l:r-y§ 
#££fii&liKft*. 

[0017] c^-ffi • m^mz-D^x'} &\z, 
tE cam*) t^ntm&'fz&^jjfavmx&z (& 

MA) to It (AM/fiNl) ^**b< f42^±o#« 
T$>oT, A(*<httft*lP3tC^Wbfc®«ftWf®^A^* 

7^A«i*i*iK:»aK-«fc i cfc9*€r< , »*b<tti. 

5 UA± t*:oT^a(S¥3ct#«&jR*r 



( 4 ) 

5 ' 

[0018] mi & z<D¥-ftvt(Di&vt&mm$)\z7riisfz 
tzntw.&'rz&^ftomx&z s (mm 

-rs^s, w L / w, <Dtk&&mjjfo\z-m\z c&i; 
i . s j^±-e*n^ct^o ^^^o^tf^^^ 

[0019] C©i-5ft¥iSftM*«0.0 1^0.4 0 

(Dx) <D\t (as /Dx) 0 . 7 ± £ ^"T C 

¥#tt&JR&^<OX»*Sii&g (Dx) te, X^teJtfrig 
I^^ViTf#6n/cya77^^^6 (110).Blc« 
its fcr-*<o¥tiff*i£3fc«>. cn^s/^-o^ictt 
ALTirtts-rs;: i^tts. 

[ 0 0 2 0 ] ¥$ftt&^<01*<Xtt¥i$g«lfiO. 0 1 

L < 0 . 4 - 0 . 2 m mrt* 
Jftti. *0. 0 1 wm5fc»»-Cttie*«14 t^0mfflt**«r 
It^lKftTl, 0,4Mm^@^.^^WlE 30 

ft»tt£l*«t*tCtt¥*S*ttlfiO. 0 l-0.4//mO 

[ 0 0 2 1 ] ^tttt&Mtt^CDJBII^ (XJ^^^^^D 
x) li 5 0 - 2 5 0 t>^XhD-A«^T, £F £ L 
< 1 0 0 — 2 0 0 t>^^hD- AT&SCD^&^o 

tt^fKiTtS. 2 5 0 *>yxhD-A*jB^5 
<h y -f XrtUt* Ltil88S^4«Tt§. 
[ 0 0 2 2 ] *SSW<D^«tt^JR»*OA*flgtt 5 . 5 40 
5 g/cm'j^iTfcS C t^tf Cntdcfc 0 , &tlfc 

[ 0 0 2 3 ] *»^<D3fiatt^S»5f5©tt;*nSattB E 
T&r 3 0- 7 0ffl'/g, ^^L<li4 0 - 6 0 mVg 
t$>§o 3 0 / g*m-V\tf---74k&f<DffiJM£<Dte 
»tt*«i<«toT«««*4$tt*«tTfa. 70m7 

[ 0 0 2 4 ] EI 6 *5j;tf 7 te, HS <£> #i #J 8 Tf# 6*1 ' 
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m^-mmmw-m (mm : 30000 o<s) t&s w ttz 

t>*>, m 6 L/cfcO, B7liB»^$ 

tfJAtf^K 6-7 o«St*f:1^5S4lfcSflt 
l^-i0f1?Og|l|fi^0 6tHO. 0 2 Mm, (^71?^ 
0.03/imtc55, 5 C £ tc 

[ 0 0 2 5 ] *«i»ffflitt©llll*tt«A«*J:5K: 

mwim^M~vm&ir zntuz, ^&&m&&m&izmmu 
c<D®*tfttmLfr&nh'$:n&m&&\z 
s*tu *<Dun&miztti,-%:<DmmM**>^T&m 
m^L^mmh, m*w&&'tz>££z\z\*. Jtnmmv 

[ 0 0 2 6 ] m 9 {C^E^;U^fC^f £5 tc 

L = H/tan<9 

T , 13 8 <D#&^ii¥$M*T& 1 0 010^ 

[ 0 0 2 7 ] m^ft&lZ-D^T) *&W<D&m&&JM 
S«*^ 1 2 0 0 - 3 0 0 0 (Oe) , ffifaflfcfl: 
^ ( a s)rt* 1 0 0 - 2 0 0 emu/g, ^ ^> ^ 6 0 t:*rtBM 

9 o %(Dnm%y-v 1 iap^»©^^fp^fb^ (as) 

<D{£T^#1 5%i^TT$)So 

[ 0 0 2 8 ] ^M^^co^m^jH c ttSfl* BE 
»fCiB-r-5*«, ^^Ottl(;^titT 1 2 0 0 - 3 0 
00 (Oe) l:3>hD-Jl/$tl, Kf$U«1600 
-2800 (Oe) 

[ 0 0 2 9 ] ta^a^^^f^a, ttWlUiifSai^ifc^S 

^, HKffcteW-f X^^co^^a^^^ ^ l 0 0-2 0 

0 emu/g, »*Kttl 2 0 - 2 0 0 emu/g, £ £ KfiF 
*Kttl30^180 emu/gT*>So 2 0 0 emu/g£ 
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*ffi 3 F»tt^3S< 120 emu/gJ^TT^-h 

[ 0 0 3 0 ] HrJ^tttt. 6 0tTffl^S^9 0%<D^i 
1 iarattEftOfl&fDfflMfc* (as ) <Z>{£T^ (A 
as %) T?i¥{ffiT^. *%Bj(7)^^^^-c«CCD{gT^ 

i; 9 0 %o^l!^TT 1 ilfflftBf£0fi¥dtt 

J&®m (Bm) (D{£T^ (A B m % ) Tilttl? # d 10 
1 5 

/g) (t>^hD-A) TMtSCt^ 

<D a s /D x CDitfi 0 . 7 £ <fc7&*T?€r, * «E> 

D x<0lta<gttlg<* 0 . l^D >£(Ttl^¥ttttO 
^feftlO os#150 emu/g J£A_h CD feOT^lT 

os/DxOjt^0,8^i, ^df$0.U^ 
D >^TcD¥$f#CD0&^>fb^J&C>H c # 2 3 0 0 (0 
e) £i±<D*><D, jf$l<ii 2 4 0 0 - 2 7 0 0 (Oe) 

[ 0 0 3 2 ] [3|s:«^<O^JR«tt»#<7)i5!jfiffi*CO^ 
[ 0 0 3 3 ] M*ti^X«*ift»SfcK:#L. 1.0-3.5 

ns*Rfl;ai:r«:j a^r F io-90t 40 
[ 0 0 3 4 ] co^siccktitf, #0><fc 5 3ft»tttJ&;te 

PHI 1^±CT8 Ot^T^ta^Ti^^t^X^I 
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[ 0 0 3 5] CCD J: 5ft¥«ttt**S'7kR*b»*&#£ttl 

^^->Jc^bT5-5 0al.XOColt/j:4J;5CI- 
[ 0 0 3 6 ] COCo4f¥lfttt*->*Kft«StB» 

l>. ifflttSAlft^tLTttAhlSOJ,, A 
l (NO,),, AICi, ^(OtK^I^^, $6l:(iNa 

a i o, tzaoTktim&Tfrs >wtfr£&m\tf*>ti. z. 
«, :nf»©A \itG*fa*7)vi3 v*®m*iz®M2 

ot^Slfe^b^M^A 1 , O, • nH,0 

[0037] ifcA i &&&m7cVo<Dmi L izmi&2-&z> 
(tiLTftiz^mzitz) z. t fet?€r^. co^tr** 

S/*ift*l:A 1 «HK SttSfcte, 

[ 0 0 3 8 ] uOlTtlbnfcCo^^A + 
S/**fc*fc^U»ffc**iDJI*LTA I £A l.O.il 
TS^Ufc?*- (COtS^^Tk&fb&teJI&TKRfcfc 

${b^cD^T^ffi3i±3;£&, *^tt«±a7C*ft^« 

^Gm*iz&ftT*ftm2i£T*ft*Mft2vz>jj&m 

[ 0 0 3 9 ] ±IB#^^^tCT^f^Sc7)C o , Al^ct 

^-vmmis, *<DmmM-rz>z.£\z&io, $k*3a&ttt. 
-rs c o t a i <t^±^7c^^^Wb^ e>tc*#£^ 

jut***. :**->*«{b«*. 6£<b&, ^ii 

*ft*Sfflt*. xStfiitrfcon 
*fc«fe»*t«a*^>»&ftnA pH&Ttf 
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1 a m<Djtm£ LTtti&Wti. ±><D\Z\ZL i , Na^AcH 
C a , S r , B a ^ri*£S. 

[ 0 0 4 0 ] dCOct -5 (CbT, >/7KK{fc«c 

So 

[ 0 0 4 1 ] *^B^Jc^^¥fi-^CD^fiS^^^«, iin 

*8>ico±ji («ili©ii;Mt§iti) <ht§: 

7-h, #'Jlf l/>t7^l/-h^©^'JlXr^ 20 
>J # - * h , ^U7^F, #'J H , * U T 3 H 

[ 0 0 4 2 ] J^TK^j&fc#J£^tfT, *%HJCD^m^^ 

[0 0 4 3 ] 
[§H*£#J] 

1] ¥^$^0. 1 3 /zm, ¥^$4 ft 5, M 
$*^r®lt^{5t£l. 3 T&oTF e ld*f LT 1 0 at.XCD 30 
Co^^f lfc§[^0a-FeOOH$Ml/:o Z.<D 
a-FeOOH(D?§f^tf«, fi-^ift*^ IC 2t U 
1 . 6 ^ICDN a OH*^£*DX.T7k^fcfg^&CDtt 
d(7)tt:^^^^tfM^^^4 sric&t, 

tew* i emm&f&LTmrcbcD-c&z. *-<d-z^, c 

0 o tz o 

[ 0 0 4 4 ] ffc^F, JfJGTK 5 y y hJ^I:M7Jl/5^^ 
A [Al,{SOi), ] S9.8 g <h&fC 1 0 

<DN aOHTk^i^ffi^TpH^ 1 2. 5 Id IBS 40 

[ 0 0 4 5 ] ClOTKi^^tCttrfSOC o^f(DW a - 
FeOOHt&^£ 5 0 gi^^tt + ^HI^l, Z(D 

T a — F e OOHOtf ill^TK • iib7J^^^A 
(Al.O, -nH.O) €ts»$-a-fcpA. 

0 0tCT3 «fWJDj»UTA l.O, ttOC o 

^tlfe, c cd & co , Fe<hCof:^lT4. 7at.« 

(OA 1 50 
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[ 0 0 4 6 ] £CDfcCD£, m^^>^> [La (NO,) 
,] S 3. 5 6 gS^Ufc 1 'J y h;KZ)7klSffll*l:I»$ 
tt, + #l8#Lfc&, COX7'J-$^I(:Antl 

0 0X:-C7kft*M5Z2'&rz$>£. *fi* 5 U y b)U#lzM 

mz-&fzm f si§u im&u 6 o v,<Di&fr\zx*$c 

b, ^JiL^io 

[ 0 0 4 7 ] £ o LT#6tlfcA 1 . La*5cfctfCo£ 

4 5 Or T 1 0BSIU]lHl*&il7cLfc. jStcII* 7 «te N , # 
X^^Al/T^ja^T^^ILiti, 1 %C0O, £^tfN, 
^7$^AbT5B$F B ia)»KMI$fT^, Al, La 
*5<fc^C o S:*Wr*^JR«tt»5|c&»/t. $f>lCM^ 

xx&^tsf&Tkizmmz&tztik, s>e, 7Kr$fe, ^^-rs 

<h H 3 — g<B«&Jl«fls£N,f£Bgt*-CfTo feo 
[ 0 0 4 8 ] ^l~2fc. »Sftfc&SlBti:!|»5|c<D##r 

I, *ft#^£J;tXm^#te£^LAco 
[ 0 0 4 9 ] CCO^M^^^^^a^^ch Lfe^ 

[ 0 0 5 0 ] C:r-:/<OS!iS;fri£) 

**is*wt<tm i o oim 

0 . 1 5 am, 10 0 t:c7)^ai7K^ 

1 = 1 . 0 11%) 

^^;n^j^h> 165 ii8 

y^DA^1ty> 6 5118 

h;n> 16 5 118 

Xf7U>i 1118 

7-fe^;P7th> 1118 

jifi *i> 7}? — ;i/ 3 jut i «Fra»«*-frT^fc±fHffi^c©afc» 

ck o \zmiti ITT m&Mf&Lfz. 

[0051] (2) &T<Dm&frbtsLZ>±mmft&mm? 

So 

ana 100118 
#wv9>mm 3oii8 
^f;nfj^h> 190 118 
istu^^/y 80118 
h;ux> 110 118 
7r7'J>7*f^ 1118 
Tir^^T-tr h > 1118 
ct-7)V=L± 3118 
#-#>:/^y* 2118 

m*ft^tz'& 8 mm*ItCX 'J -y h U ±Ji<aJ3^rt<0. 
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5-0.6 u mCD^^^ — Zf&'&tz.. 

[0052] mmutei * i - 2 (DW&ftftL, 

[ 0 0 5 3 ] RtfttitKOl* 
Tft. 1 7 4 0 0 O^cOtfUSi^I^ei^l^: 1 

[0054] &mmmu:\z, m^mmm^mzmiZtz 

\Z. 08t?KWlfcAI©«»«»ffiClfcj&«oT, ff 

911 L a 10 

[ 0 0 5 5 ] (8tl:DxtS^) «, XMBI 

«fS14ffl^t»6nfe^P7 7'fW6 (110)® 

CftAl/TlHilfc. 
[ 0 0 5 6 ] JtSffifc (I^BETtli) HBET^ 

>R2%©MEK»rafc#tfc<*ii-fcfg, j8'k#««*C«fc 

[ 0 0 5 7 ] pHliJ I SK5 1 0 1CJ;0 fflfl^b 20 

Uifc. * y yfi« J I SK5 1 0 lCckO ft'I^Ufe, 
*»#<Z)7fc^fttt*-;U7 4 V— ttJC-J: 0 1 0 OtTCQ 

[ 0 0 5 8 ] «*»ttfC^^T. StOHcttftK* 
(Oe) , a s te&m&W<D$&ftmitm (emu/ 
g) , arli«t»09g»*«as (emu/g) , a 
r/a s fi^^Jt, A a s fi 6 0 TCC 9 0 % RH <ffl*t 

s«) co^HftT-ri mmtkmrnvmrnmitm (as) 30 

cofST^ (%) , a s /D x RfifbBft* (os)iXi 
(Dx) (Djt^ilTl^, C<0jt**SrlM3E 

[ 0 0 5 9 ] Sfcfc, BrliT-^©SW«*§S (#^ 
X) , Bmtt^-:/(0AS?n«3Kffi|£ (#^X) , Br/ 
BmH^r^t*^5. ABmiif-y^60tT90% 
RH (4SK&&) OMITTlIMkHOBmOlK 
(%) T&3o 

[ 0 0 6 0 ] ««&»#tt<Dtfirt£C/Nlt<D»!lj£teH 40 

3 0HK) SfflliTf-^lORa^aiSLfc. 
[ 0 0 6 1 ] C^JS^J2] FeC^lT2 OalJOCo 
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